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AB Anti-B7-1 antibodies or other B7-1 ligands may be used to prevent or 

^^^^ a T-cell-mediated immune system disease in a patient or to induce 

antigen-specific tolerance. The anti-B7-l antibodies may be used to 

cause 

T cell anergy, treat allograft transplant rejection, _ 
treat graft vs. host disease, and prevent or treat rheumatoid arthritis, 
An immunosuppressive agent is co-administered with the antibody. 
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AB Costimulation {signal 2) has been proposed to inhibit the induction of 
T cell clonal anergy by either directly antagonizing 

negative signals arising from TCR engagement (signal 1) or by synergizing 
with signal 1 to produce IL-2, which in turn leads to proliferation and 
dilution of negative regulatory factors. To better define the cellular 
events that lead to the induction of anergy, we used the 
immunosuppressive 

agent rapamycin, which blocks T cell proliferation m late Gl 
phase but does not affect costimulation-dependent IL-2 production. Our 
data demonstrate that full T cell activation (signal 1 plus 2) m the 
presence of rapamycin results in profound T cell 

anergy, despite the fact that these cells produce copious amounts 

of IL-2. Similar to conventional anergy (induction by signal 1 alone), 

rapamycin- induced anergic cells show a decrease in 

mitogen-activated protein kinase activation, and these cells can be 
rescued by culture in IL-2. Interestingly, the rapamycin- induced 
anergic cells display a more profound block in IL-3 and IFN-gamma 
production upon rechallenge. Finally, in contrast to rapamycin, 
full T cell -activation in the presence of hydroxyurea (which inhibits the 
cell cycle in early S phase) did not result in anergy. These data suggest 
that it is neither the direct effect of costimulation nor the subsequent 

cell proliferation that prevents anergy induction, but rather the 
biochemical events that occur upon progression through the cell cycle 

Gl into S phase. 
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AB Engagement of the TCR leads to not only T cell activation but also 

upregulation of negative regulatory factors which promote tolerance. We 
have previously demonstrated that in contrast to cyclosporine (CSA) which 
inhibits anergy induction, rapamycin (Rapa) can promote 
T cell anergy even in the presence of costimulation . As 

such, we sought to determine if Rapa could be utilized to promote bone 
marrow chimerism in a Fl into parent transplantation model using minimal 
conditioning. Splenocytes (100 X 106) from G-CSF mobilized {C57BL/6 X 
BALB/C)F1 mice were injected into C57BL/6 recipients which had received 
300cGy conditioning and either no immunosuppression (No IS, n=5}, CSA 
(20mg/kg/d, n=6) I. P., or Rapa (3mg/kg/d, n=7 ) I. P. for 28 days. The No 

IS 

mice rejected their grafts by 1 week, while the CSA mice initially 
demonstrated donor-chimerism (10-15%) but eventually rejected their 
grafts. In contrast, the Rapa mice demonstrated progressively increasing 
donor chimerism which plateaued at 60-80%. More importantly, the Rapa 

mice 

have remained chimeric at this level for >3 months after stopping 
immunosuppression. Donor chimerism was preserved among CD4+, CD8+, B cell 
and granulocyte compartments. Donor cells were also detected in the 
thymuses of chimeric mice indicating a potential role for thymic 
deletion. 

In MLRs, splenocytes from both the No IS and CSA mice responded to BALB/c 
stimulator cells while cells from the Rapa mice were unresponsive. Using 
the Rapa protocol, mice thalassemic for murine Hb and transgenic for 

human 

HbS (expressing 60% human HbS) were transplanted with stem cells from 
normal Fl mice. Donor myeloid chimerism as low as 30% resulted in 
undetectable levels of HbS by Hb electrophoresis. Whether the virtually 
undetectable levels of HbS in the transplanted mice reflects a survival 
advantage of the normal RBC's or an advantage at the level of 
erythropoeisis is currently being investigated. In in vitro functional 
assays, blood from transplanted HbS trait mice displayed decreased 
turbidity in the sickle prep test as well as decreased or absent sickling 
on Sodium Bisulfite prepared smears compared to nontransplant controls. 
Current experiments to further characterize the rheologic properties of 



chimeric mice as well as pathology in transplanted homozygous sic 
are underway. Finally, these data suggest that this simple, non t 
pharmacologic protocol might be useful in attaining hematopoietic 
chimerism in human allogeneic stem cell transplantation. 
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AB Despite high viral loads, T cells from sooty mangabey (SM) monkeys that 
are naturally infected with SIV but remain clinically asymptomatic, 
proliferate and demonstrate normal Ag-specific memory recall CD4 {+) T 

cell 

responses. In contrast, CD4(+) T cells from rhesus macaques (RM) 
experimentally infected with SIV lose Ag-specific memory recall responses 
and develop immunological anergy. To elucidate the mechanisms for these 
distinct outcomes of lentiviral infection, highly enriched alloreactive 
CD4(+) T cells from humans, RM, and SM were anergized by TCR-only 
stimulation (signal 1 alone) and subsequently challenged with 
anti-CD3/anti-CD28 Abs (signals 1+2). Whereas alloreactive CD4(+)T 

cells 

from humans and RM became anergized, surprisingly, CD4{+} T cells from SM 
showed marked proliferation and IL-2 synthesis after restimulation . This 
resistance to undergo anergy was not secondary to a global deficiency in 
anergy induction of CD4 (+) T cells from SM since incubation of CD4 (+) T 
cells with anti-CD3 alone in the presence of rapamycin readily 
induced anergy in these cells. The resistance to undergo anergy was 
reasoned to be due to the ability of CD4 (+) T cells from SM to synthesize 
IL-2 when incubated with anti-CD3 alone. Analysis of phosphorylated 
kinases involved in T cell activation showed that the activation of 
CD4 (+) 

T cells by signal 1 in SM elicited a pattern of response that required 
both signals 1 + 2 in humans and RM. This function of CD4 (+) T cells from 
SM may contribute to the resistance of this species to SIV-induced 
disease . 
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DETD In the practice of the above method, certain immune-privileged antigens 
may not be adequately 

taken up by dendritic cells for presentation on the 
cell surface, nor will exposure of the 

deDdritic cells to the intact antigen or its peptides. . . be 

readily 

processed and 

presented. Among various known means for increasing antigen 
presentation 

by poorly 

immunogenic or poorly processed antigens, use of apoptotic 
cells expressing the desired 

antigen to deliver antigen to dendritic cells (17), in addition to 

other 

known means such as the 
use of. 



